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II. On the Mapping of the Superficial Accumulations. 
By Dr PAGE. 

III. On the Age of the Silurian Beds of the Pentland Hills. By 
Mr GEORGE C. HASWELL. 

IV. Short Notice on the Discovery of a Large Boulder of Green
stone at the South-east Corner of the Meadows. By Mr GEORGE 
LYON. 

Thursday, 18th April 1867. 

Mr JOHN R. S, HUNTER in the Chair. 

The following Communications were read:— 

I. On the Geology of the Coasts of Antrim and Londonderry, 
and on the Age of the Giant's Causeway; being Observations 
made in the North of Ireland in the Autumns of 1865 and 
1866. By Mr THOMAS SMYTH. 

The distance from Belfast in Antrim to the shores of Lough 
Foyle in Londonderry is/as the crow flies, about 60 miles, but 
nearly 100 miles by following the curvatures of the numerous 
bays along the line of coast; and there are few places so well 
worthy of a visit from the tourist and geologist as the coast of 
the north of Ireland, consisting, as it does, of frowning precipices, 
steep cascades, deep but lovely glens, and narrow ravines cut in 
the basalt and chalk. The western portion was -visited by me in 
1865, the eastern in 1866. 

In this paper I propose, in the first place, to lay before you a 
general description of the geology of the coasts of Antrim and 
Londonderry. 

Generally speaking, the most of the rock formation of Antrim 
and part of Londonderry is chalk, and this is capped by basalt. 
The basalt is thickest at Magilligan on the shores of Lough 
Foyle. Its thickness is there about 900 feet. Dr Berger says 
that its average thickness oyer the county of Antrim is about 
545 feet, and its extent 800 square miles. This immense thick
ness and extent of basalt, or cooled lava, shows that the north
eastern portion of Ireland must at one period have been the 
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centre of intense volcanic activity as great as that in any portion 
of the globe in recent times; and it is the province of the 
geologist to endeavour to ascertain the geological date of that 
period of volcanic activity. 

As a general rule, the chalk of the north-east of Ireland 
is capped by basalt, but other formations occur both beneath 
the chalk and the basalt. The chalk itself (locally termed 
"White limestone") has a maximum thickness of not less than 
300 feet. In several parts of the coast, such as Island Magee, 
Ballintoy, and Portrush, there are Iiassicbeds with their charac
teristic fossils. At the last place the stratified beds are so in
durated by syenitic greenstone, that what was once a shale has 
become a flinty hornstone, at one time mistaken by the Wer-
nerians for basalt. These beds are about 7 feet in thickness 
above ordinary high-water mark, but their depth underneath 
must be considerable. They dip into the sea, and parts of the 
islands called the Skerries, a short distance from the coast, are 
composed of the same rock and form outliers. A remarkable 
feature connected with the Iiassic formation may be seen at 
White Park Bay, Ballintoy, about five miles east of the Giant's 
Causeway. The whole strand is strewn with pebbles, and when 
broken, fossils—such as Gryphcea incurva, Lima tttiberculata, am
monites of different species, &c.—are found in them, but none of 
the Iiassic strata are found along that part of the coast. This 
has often puzzled geologists, but the existence of these pebbles 
is easily accounted for. The Iiassic beds lie out some distance 
in the Atlantic. They form the sea-bottom, and during storms 
fragments of the rock are washed ashore. It is, therefore, a 
common thing for the Causeway guides to flock to that strand 
after a storm, and break the pebbles for their fossil contents, 
which they afterwards sell to tourists. 

Strata of Triassic age are also represented near the coast, 
chiefly in the neighbourhoods of Belfast and Camckfergus. 
These beds contain abundant specimens of Ostrcea liassica, Pecten 
Valoniensis, and Cardiwni Rhcetimm. Good specimens of Avicula 
eontorta, &c, have also been found. From the position of these 
beds, and taking into consideration the nature of their fossil 
contents, it is somewhat difficult to classify them. Several 
geologists are inclined to place them at the top of the Keuper, 
and therefore Triassic ; others would wish to place them in the 
l i a s ; and others, again, are inclined to make a new formation for 
them altogether, under the name of "The Bhaetic beds." On 
the whole, however, and considering their equivalents in Eng
land and in Germany, those equivalents being considerably 
different from the Keuper, or any section of the Lias, I think 
that ultimately they must be classified under a new formation, 
by whatever name it may be called. Associated with the fore-
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going strata rock-salt has been found, and one mine near 
Carrickfergus has been worked for a number of years. In 
1866 a boring was being made for a second mine in the same 
locality. 

At Eed Bay, near Cushendall, there is a curious coarse red 
sandstone conglomerate. It lies below the chalk, and contains 
pebbles of greenstone, quartz, &c, some rounded, but most of 
them angular in form. As this stratified deposit is quite un-
fossiliferous, it is difficult to say to what formation we should 
ascribe it. It extends about four miles along the coast, and 
about two miles inland, and is probably of Permian age. The 
section exposed at Red Bay is a very fine one, being about 60 
feet in thickness. 

The Carboniferous formation is represented near Ballycastle, 
the true coal measures extending about four miles along the 
coast and several miles inland. At this part, which is near Fair 
Head, the coal measures are capped by basalt, just as the chalk 
is capped by the same igneous rock in most of the other places. 
Coal has been worked in the face of the hills for several cen
turies, but it is of inferior quality. There are two good seams 
of ironstone, however, which are being worked by Messrs Merry 
and Cunningham of Glasgow, the lessees of part of the mines. 
Mr Gray, their intelligent local manager, informed me that last 
year, during the five months previous to my visit, he had shipped 
to Ardrossan no less than 8000 tons of calcined ironstone. The 
mines are worked in the face of the coast cliffs, and the shafts 
are each in the form of an inclined plane. I was informed that 
the coal obtained was used only for calcining the ironstone. 
Between a seam of coal and ironstone I observed a stratum of 
limestone 8 feet in thickness, containing encrinites and shells 
peculiar to the mountain limestone. This is of very rare occur
rence in the true coal measures. This limestone is situated 
about 40 feet below a 4J feet seam of coal, and about 120 feet 
above one of the ironstone seams. 

The lowest rocks along the coast line, indeed, in any part of 
the two counties, consist of mica slate, supposed to be of lower 
Silurian age. I failed, however, to trace any organisms in the 
indurated shales associated with these rocks. The part where 
the mica slate is found along the coast is between Cushendun 
and Fair Head. Tor Head lies between, and is situated only 12 
miles, some say 13 miles, from the Mull of Cantyre. The rocks 
of the Mull of Cantyre also consist of mica slate of the same 
character, thus pointing to a time when the land which now 
forms the Mull was connected with the north of Antrim. I 
was somewhat astonished to find, a few miles east of Tor Head, 
rocks of red granite equal in quality and colour to those of 
Peterhead in Aberdeenshire. This is the only part of that coast, 
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so far as I know, where granite occurs, but it is found in 
abundance in different parts of Donegal. The western portion 
of the county of Londonderry, lying between the rivers Eoe and 
Foyle, consists also of mica slate. In many localities, such as 
Ardground, Knockbrack hill, near the river Faughan, and other 
places a few miles east of the city of Londonderry, a bluish pri
mitive limestone lies beneath the slate, but no fossils have yet 
been detected in it. In other localities stratified beds of sand
stone, highly charged with iron, may be seen beneath the mica 
slate; and one good example is exposed in the grounds of The 
Oaks, the seat of Acheson Lyle, Esq., Lord-lieutenant of the 
county of Londonderry. This section, which lies beneath the 
mica slate, is well worthy of the attention of the geologist. The 
mica slate extends into the county of Donegal, and overlies the 
gneissose rocks, and the accompanying limestones of a portion of 
that county. The gneiss and limestones of Donegal are probably 
of Laurentian age, and it is not unlikely that they are the equi
valents of the rocks of the Hebrides. 

The foregoing are the principal rocks in Antrim and London
derry which lie either below the chalk or the basalt. The Creta
ceous formation in these counties belongs to two different 
divisions, the upper green sand, and above it the upper chalk 
containing flints.* The upper green-sand is well developed at 
the western side of Island Magee, at Woodburn, at Colin Glen, 
near Belfast, and at other portions of the coast. Some of the 
principal fossils to be found are Pecten .quinquecostatus, P. orbi
cularis, P. virgatus, Exogyra conica, Avicula lineata, Ostrea 
carinata, Vermicularia quinquecarinata, Discoidea subuculus, 
Ditrupa deformis, &c. 

The upper chalk is well developed in Antrim, near Belfast, Mag-
heramorne, Glenarm, where the public road is cut through it; at 
Garron Point, and Ballintoy; and the "White Bocks, near Port-
rush ; and in Londonderry, at Downhill. The southern portion of 
the Island of Bathlin, about four miles from Fairhead, also consists 
Of chalk capped by basalt, and that island forms an outlier cor
responding with the chalk strata near Ballycastle. This chalk 
is everywhere highly indurated. In some places it is of a flinty 
nature, in others it is like marble. This induration was caused 
by the immense masses of basalt, which in a liquid state over
flowed the chalk. The fossils contained in these Cretaceous rocks 
are therefore seldom obtained in such a perfect state as are their 
counterparts in the soft rocks of England. I obtained several 
good specimens of Belemnitella mucronata, Pecten nitidus, 

* The flints are generaUy of a dark colour, hut in many places immediately 
beneath the basalt they are yellow, and frequently pink. In the company of 
Robert Stevenson, Esq. of Ardkill, I found at Downhill many flints of a deep 
pink colour, this hue caused, no doubt, by the overflow of the liquid basalt. 
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Bhynchonella octoplicata, Terebratula carnea, Ostrea vesicularis, 
Echinoconus abbreviatus, Cardiaster ananchytis, &c. Belemnitella 
muvronata is found in great abundance. Generally speakings 
the stratifications of the chalk rocks along the line of coast are 
horizontal, or nearly so. But in some places—at the White 
Bocks, near Portrush, for example—I found the strata tilted up to 
an angle of from 50° to 80°, no doubt owing to an outburst of 
trap in the neighbourhood. The flints that are contained in 
these rocks are often arranged in a most regular manner, almost 
always in the line of stratification. In a section near Glenarm, 
about 30 feet in height, I counted no less than thirteen rows or 
tiers of flints, the distances between each row varying from 6 
inches to 4 feet, showing that each in turn had formed the 
bottom of a cretaceous sea. 

I have spoken of the deep glens of Antrim. These have been 
in a great measure produced by glacial action, and the same may 
be said of many of the valleys in Londonderry. It is certainly 
true that the action of frost and snow, rain and rivers, and 
atmospheric agencies, have all had the effect of wearing and 
deepening those valleys since the glacial period; but the groov-
ings and striations which are abundant on the newly exposed 
surfaces of the rocks, clearly show that glaciers have had, at one 
time, a powerful effect in scooping them out. I have found 
these striations on the rocks and boulders in Glenariff, the glen 
at Cushendall, the vale at Ballycastle, the picturesque valleys of 
the Boe and the Faughan, and on the shores of the Foyle. These 
striations are found on the chalk, as well as on the basalt, green
stone, and other rocks that constitute the sides of the glens and 
hills. 

Although I believe that glaciers and other agencies have had 
the most powerful effects in scooping out and deepening those 
glens, yet we must look to a time considerably beyond the 
glacial period for the original causes—in fact, for the origin of 
the glens. The whole coast line is full of faults, and these, no 
doubt, were produced during the time of volcanic activity. 
Many of these faults became the origin of what are now wide 
valleys. A dozen faults could be counted near Garron Point, 
almost every one having its streamlet of water and cascades— 
valleys in miniature. In the district near Ballycastle, which 
belongs to the Carboniferous formation, I observed five faults in 
less than one mile. The first is near Fair Head; the second is 
about 120 yards distant; the third is 60 yards distant from the 
second; the fourth 300 yards from the third; and the fifth about 
half a mile distant from the fourth. Those faults cause great 
'annoyance to those engaged in the mining operations. One of 
these faults alone, where the ironstone is at present wrought, has 
a slip of 80 feet. 
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The valleys of Antrim generally have been cut through. 1st, 
The basalt, which lies beneath the vegetable soil; 2d, the chalk; 
and 3d, the lower rocks. One interesting valley, possibly the 
most interesting to the geologist along that coast, is that of Glen-
ariff, already mentioned. It has been cut through 80 feet of 
basalt, about 180 feet of upper chalk, an unknown depth of 
green-sand, and an unknown depth of red sandstone conglome
rate. The following is a section which I made, showing the 
rock formations on each side of the valley :— 

Fig. 1.—Section across the Vale of Glenariff. 

a. Amorphous and rudely columnar d. Red sandstono conglomerate, 
basalt. supposed to be of Permian age. 

b. Upper chalk with flints. e. Blown sand and vegetable soil. 
c. Greensand. / . Level of the sea. 

The base of this valley is about three-quarters of a mile in 
width, and is covered with blown sand and vegetable soil; the 
top, between the summits of the cliffs; is about two and a-half 
miles. The same sections of basalt and chalk can be seen on 
each side. The origin of the valley has undoubtedly been a 
fault, as the basalt and chalk, both lying nearly in a horizontal 
position, are at an elevation considerably higher above the level 
of the sea on the one side than on the other. The section of 
red sandstone conglomerate is well developed on the western 
side. It has there a dip of 10° south, but I could find no trace 
of this sandstone on the eastern side of the valley. As I have 
stated, it is probably of Permian age. • 

I have mentioned that the whole coast is full of faults. 
Dykes of basalt and coarse syenitic greenstone are also very 
abundant. These dykes are generally from 4 to 20 feet, and 
in some places, 30 feet in width; but although they extend 
for many miles through a district, yet they seldom disturb the 
stratified rocks through which they protrude. Mr Gray informed 
me that at Ballycastle they caused the miners little inconveni
ence, with the exception of the trouble of cutting through them. 
When the miners cut through them, they find the same stratum 
of coal or ironstone exactly opposite, or it may be within a foot 
or two above or below. Faults, again, which are generally filled 
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with soft shale or debris, cause sometimes, as before stated, a 
considerable difference in the position of the stratified rocks. 
Besides dykes, large masses of eruptive greenstone frequently 
occur along the coast. Many of the dykes may be seen near 
Fairhead, and there are seven all jutting into the sea within 
three miles of the Giant's Causeway. Dykes and faults have 
both been caused by the agencies of volcanoes and earthquakes. 
Those fissures or rents in the earth, so caused, that have been 
immediately filled up with basalt or greenstone, when in a liquid 
state, have produced dykes. The fissures that have not been so 
filled with this liquid matter have produced faults causing slips, 
and, therefore, a change of the position of the stratified rocks. 
Those faults appear to have been afterwards filled up with the 
debris of the stratified rocks. Although this is a mere theory, 
yet it is well worthy of attention. 

The basaltic rocks of Antrim are in some places beautifully 
columnar; in others, irregularly columnar; and, in others, 
amorphous. The coast is undoubtedly the best in the British 
Islands for the mineralogist in his studies. For the most part 
the minerals are found in veins in the basalt. Near the Giant's 
Causeway and Port-na-Spaniagh, I have found, with little 
trouble, several good specimens of steatite, opal, stilbite, chal
cedony, agate, olivine, jasper, zeolite or needle-stone, and calc-
spar. Near Carrickfergus I have found fibrous gypsum, foliated 
gypsum, and rock salt; at Portrush, hornstone; and at Knock-
layd, rock crystal and a variety of amethyst. Indeed, the whole 
coast, for at least thirty miles east of Portrush, abounds in mine
rals ; and I have no doubt there are many to be found which 
have escaped my observation. 

There are many beds of lignite in the county of Antrim, and 
several beds of silicified wood on the shores of Lough Neagh. 
Many of the inhabitants firmly believe that this silicified wood 
has been converted into stone by the waters of that lake; but 
this is now known to be a popular fallacy. This wood is fossil, 
and of tertiary age. 

Lignite and silicified wood brings me to the second and con
cluding part of my subject, viz., the age of the Giant's 
Causeway. 

The Giant's Causeway, first known to the public in 1693, 
consists of a remarkable group of basaltic columns and their 
exposed ends. The greater number of the columns are pen
tagonal or hexagonal, although there are many of octagonal and 
other forms. One only is triangular. There are some forty 
thousand of these columns. They fit closely into each other, 
and in many places form a natural pavement, covering about 
three acres. View, fig. 2, shows a small portion of this pave
ment, with the columns behind. 
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The highest part of the Causeway, which consists of three 
portions, is not more than 34 feet above the level of the sea, 
and a portion of the lower section is covered by high tides. 
The columns are divided into a number of longitudinal sections, 
like vertebrae, each section having a ball and socket joint; and 
these sections vary from about 6 inches to 3 feet in length, 
and from 14 to 28 inches in breadth. 

Fig. 2.—View of that part of the Giant's Causeway known as " Lord Antrim's 
Parlour." 

The basaltic columns at the Causeway and over all Antrim lie 
at right angles to the plane of the stratified rocks underneath. 
These columns are sometimes bent, probably occasioned during 
the process of cooling, and their original positions are sometimes 
disarranged by eruptive masses of greenstone, as exemplified on 
the cliff behind the Causeway, where the columns, instead of 
being perpendicular, as the others are in the vicinity, have a 
southward dip, varying from 15° to 30°. This is not, however, 
shown in the above view. Indeed, the tops of the columns may 
be said, in one place at least, to form the side of the cliff. The 
basaltic pillars being at right angles to the plane of the strati
fied rocks, appear to have acquired the polygonal prismatic form 
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during the process of cooling; and the ball and socket articula
tions appear to have been formed at the same time. Figures 
3 and 4 give a good idea of the external appearance of these 
articulations. 

The analysis of the basalt* of which the Causeway is composed 
is as follows:— 

Silex, . 50 
Iron, . . . . . . . . . . . 25 
Alumina, 15 
Calcareous Earth and Magnesia, 10 

100 

The Causeway is very interesting as a natural curiosity, but 
to the geologist the cliffs along the line of coast, in the back
ground, are much more attractive. I never beheld any coast so 
bold, majestic, and generally interesting, as the three miles to 
the east of the Causeway. The heights of the cliffs vary from 
300 to 367 feet. There are four tiers of regular and irregular 
columns along the coast; and in one of those tiers, in a bay to 
the east of the Causeway, the regular columns are not less than 
80 feet in perpendicular height, and at a considerable depth 
vertically beneath these, there are other columns 60 feet in 
height. Other tiers consist of amorphous and irregular columnar 
basalt. The land is indented by a series of semi-circular bays, 
and each bay having its four, five, and sometimes six deposits of 
basalt, columnar and amorphous, gives one the idea of a gigantic 
amphitheatre. 

I may remark that the columns at Fair Head, about fourteen 
miles farther east, are on a much more gigantic scale. That pro
montory, which is perpendicular, and composed of a syenitic 
greenstone, approaching basalt in texture, is 631 feet above the 
level of .the sea. Many of the columns are upwards of 200,feet 
in height, and 5 in width. One of these pillars, 200 feet in 
height, is 36 feet by 33 feet in the sides,and is stated to be "the 
largest basaltic pillar yet discovered upon the face of the 
globe." t 

No proper section of the cliffs behind the Giant's Causeway 
proper can be obtained, because on the summit of those cliffs 
there is first only 58 feet of amorphous and rudely-columnar 
basalt, a bed of lignite underneath, and then a talus of upwards 

* Wherever there is basalt, or indeed any land ""of trap rock, on the surface, 
the country is fertile. There are few places in the north of Ireland which yield 
more abundant crops than in the neighbourhood of BushmiUs, about two miles 
west of the Causeway. 

t "The Scenery and Antiquities of Ireland," vol. ii. London : James S. 
Virtue. 
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Fig. 3. - V i e w of that part of the Causeway known as '* The Giant's Gate." 

Beginning at the top, the section (fig. 4) is as follows:— 
Feet. Inches. 

1. Vegetable and sandy soil, . . . 0 8 
2. Coarse amorphous basalt, of a different descrip

tion from that of the Causeway, . . 20 0 
3. Budely-columnar basalt of a different texture 

from that of the Causeway, . . . 3 8 0 
4. A lignite bed of the nature of charcoal. The 

wood shows structure, and is dycotyledonous. 
All the other lignite beds of Antrim are sup
posed to be dycotyledonus. This bed is soft, and 
its basis is of a clayey nature. The colour of the 
clay matrix is light green. No leaves were dis
covered, but many stems of plants, some of them 
more than 6 inches in diameter, were obtained, 2 7 

VOL. I. PART. i. L 

of 250 feet in depth, all south of the Causeway. Some distance to 
the east, however, I found a good section (fig. 4),the two upper beds 
of basalt and the lignite bed extending nearly horizontally and 
in a continuous line from the cliffs referred to. 
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Feet. Inches. 

5. A mass of "basalt, amorphous in its nature, show
ing only a slight tendency to assume a regular 
form, . . . . . . 50 0 

6. Basalt, beautifully columnar, appearing at a dis
tance like the pipes of an organ, . . 55 0 

7. A ^ed of basaltic ash, highly charged with the 
r l l oxide of iron, locally termed a " red ochre," 31 0 

8. Amorphous basalt, . . . . 36 0 
9. Columnar basalt, very regular, . . . 58 0 

10. A bed of basaltic ash, highly charged with the 
red oxide of iron, . . . . 1 2 0 

11. An amorphous basalt, with debris, 52 feet in 
depth, but this depth varies considerably in 
the 3 miles of coast-line east of the Causeway, 52 0 

Now let us inquire into the geologic age of these outbursts or 
overflowings of basalt. 

The whole of the lower basalts, including the columns of the 
Causeway, rest on the upper chalk. This chalk is not exposed 
at the Causeway, but may be seen along the shore beneath the 
basalt, two miles to the west and about three miles to the east. It 
may be seen at a hundred different parts of the coast. Indeed, at 
Kenbane, the basalt lies both beneath the chalk and overlies it; 
but this may have been caused by a rent in the chalk during 
the basaltic eruption. In the section (fig. 4) there appears to 
have been at least five successive overflowings of lava between 
the Causeway and the lignite bed. These overflowings when 
taken together, are, to the east of the Causeway, between 200 and 
300 feet in thickness. A period of quiescence afterwards took 
place, for we find extensive remains of trees, represented by the 
lignite bed. This bed, although only 2 feet 7 inches in depth, 
must have represented a considerable period of time. The trees 
were afterwards entombed by either one or two additional over
flowings of lava, 58 feet in depth. 

The lignite beds of Antrim are found, and only found, beneath 
the uppermost capping of coarse amorphous and rudely-columnar 
basalt. In all instances they lie above the closely-grained 
basalts. They are found in many parts of the county, and are 
generally from 2 to 4 feet in thickness; but no lignite exists be
tween the chalk and basalt. I have minutely examined every 
section along the coast, and most of the sections in the inland 
portions of the county, but I could not find the least trace of 
lignite between the chalk and the basalt. In many parts of the 
coast, miles asunder, so close is the basalt in contact with the 
chalk, that a penknife could not be inserted between them. In 
numbers of places, however, there is a considerable amount of 
debris between the two rocks, and fragments of chalk are often 
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found embedded in the basalt, but in no instance has lignite been 
found in the debris. 

Fig. 4 —Section of Basaltic Cliffs East of the Giant's Causeway. 

a Vegetable and sandy soil. 
b Coarse amorphous basalt. 
c Rudely-columnar basalt. 
d Lignite bed. 
e Amorphous basalt. 
/ Columnar basalt. 
g Basaltic ash. 
h Amorphous basalt. 

* Columnar basalt. 
j Basaltic ash. 
k Amorphous basalt. 
11 Chalk two miles to the west un

derlying the basalt. 
I 2 Chalk three miles to the east un

derlying the basalt. 
m Level of the sea. 

The lower basalts, lying above the chalk, were apparently 
formed in a deep sea near the close of the Cretaceous period, and 
the mineralogical character of these basalts favours that opinion. 
Submarine lavas are generally more compact than those that 
have been formed on land; and the former have a greater ten
dency to indurate the rocks underneath than the latter. Dr 
Bou6, a good authority, says, that " on the surface of the ground 
lavas rarely alter the contiguous rocks, while, under aqueous 
pressure, they generally change, harden, or penetrate them."* 
The chalk rocks of Antrim have been thus hardened to the depth 
of between 200 and 300 feet. The lower basalts along the coast 
are very compact, while the basalt above the lignite beds is 
everywhere of a coarser nature. Had the lower basalts been 
formed during any portion of the tertiary period, some traces 
of plant-life must have been found between them and the chalk, 
but, as I have stated, we have no such traces. 

The lignite beds and the upper basalt of Antrim are clearly of 
Tertiary age, and the structure of the wood found in those beds 
proves this. His Grace the Duke of Argyle, an honorary mem-

* Memoirs of Wernerian Society, vol. iv. 
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ber of this Society, found, several years ago, at Ardtun Head, in 
Mull, in a position corresponding, almost exactly, with the lignite 
beds above the Giant's Causeway, a number of plants and leaves 
of plants, which the late Professor Forbes pronounced to be of 
Miocene age * I think there cannot be a doubt that the whole 
of the lignite beds in Anfcrim are of the same age. Professor 
Jukes, in his " Manual," appears to think that the Causeway is 
also of Miocene age, but in this he evidently confounds the 
basalts which lie below the lignite with the coarse basalt above. 
Because the upper basalt is Miocene, he supposes that all must 
be Miocene; but when we reflect on the fact, that in all the 
north-east of Ireland there is a total absence of plant-life be
tween the chalk and the basalt, we find there is not a vestige 
of proof that the Giant's Causeway proper and the rest of 
the lower basalts are of Miocene age. When we take this 
absence of plant-life into account, the close contact of the basalt 
with the chalk in every part of the coast, the finely-grained 
character of the basalt, its almost horizontal position for 800 
square miles, being a table-land evidently formed by the pressure 
of a deep sea, and when we also take into consideration the great 
depth of induration of the chalk, containing fossils, all pointing 
to submarine agency, the bulk of evidence is that the Causeway, 
and all the basalts below the lignite, are of upper Cretaceous age. 

As the Duke of Argyle, in one of the beds at Ardtun Head, 
found flints, one of these being " easily identified as an unequi
vocal chalk-flint," f I am inclined to think that the lower basalts 
there also lie on the upper chalk, although the chalk lies some 
depth heneath the sea. 

Taking everything into consideration, I am inclined to con
clude that the lower basalts of Antrim, embracing the Giant's 
Causeway, are of upper Cretaceous age; and that the lignite 
beds above described, with the 58 feet of basalt overlying them, 
are of Miocene age. I am also inclined to conclude that the 
lower basalts of Ardtun Head in Mull, and possibly the columns 
that form the sides of Fingal's Cave in Staffa, are upper Cre
taceous, the same as the Causeway; and that the leaf-beds of 
Mull, with the basalt above them (like the corresponding lignite 
beds of Antrim, with basalt above), are Miocene. The lower 
portion of these basalts appears to have been deposited in a; 
tolerably deep sea near the close of the Cretaceous period. The 
commencement of that outburst of volcanic activity appears then 
to have begun, and several overflowings appear to have taken 
place. The land then arose, and plant-life followed, exemplified 
by the lignite and leaf-beds. Then another period of volcanic 
action ensued, entombing, as I said before, the plant-life. Al-

* Geological Journal, vol. vii. t Ibid. 
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though commencing near the close of the Cretaceous era, and 
ending in the Miocene, yet we have evidence that this volcanic 
action remained dormant for a considerable time, indeed, it may 
have remained dormant at many intervals. It cannot, however, 
be doubted, that what now forms the North of Ireland and "West 
of Scotland were then the seats of great convulsions; and seeing 
that this volcanic action generally affects a large space at a time, 
just as it does in Iceland and elsewhere in the present day, it is 
highly probable that many of our basalts, even in the east of 
Scotland, may be of the same age as those which I have de
scribed. 

II. On the Qlaciation of Loch Skene and surrounding Districts; 
being a Journey across the Hills from Moffat to Tweedsmuir. 
By Mr D . J. BROWN. 

Last autumn I was requested by some friends of the Glasgow 
Geological Society to spend a few days with them at Moffat. A 
company of six accordingly met, and we had a busy time of it, 
in spite of some rather wet weather. After visiting all the good 
localities for Graptolites, and collecting specimens to our heart's 
content,—you may form some idea of the quantity collected, from 
the fact of Professor M'Chesney (one member of the company) 
sending from Moffat about half-a-ton of the graptolite shale,— 
our brief and happy geological holiday terminated, and our com
pany separated on their different ways. The Eev. George Bartho
lomew and I alone were left. Our road led us back to Edinburgh; 
but we, on geology still intent, determined to make the journey 
home contribute to our love of the science. This was to be accom
plished by a pedestrian feat from Moffat to Broughton,—a distance 
of nearly thirty miles across the hills; so that we should be able 
to visit Loch Skene, and the upper half of the Talla, where, 
according to Mr Geikie, glacial phenomena is best displayed in 
the South of Scotland. As you are aware, Mr Geikie has given a 
fine description of the old glacial moraines in the upper Talla, 
and Professor Young, of Glasgow, has written an able paper on 
the glacial phenomena about Loch Skene. Both having done 
their work well, I can scarcely hope to give you very much new 
information on the localities : what I propose to do, is to give you 
a rapid sketch of our journey across the hills, and to record my 
impression of a locality that is well worthy of a visit from any 
geologist who wishes to gain instruction on the interesting subject 
of glacial action, as well as the forms assumed by the old Silurian 
strata when raised up into hills, as in the South of Scotland. 
Thirty miles is rather a long stretch for one day, particularly 
when a good part of it is scrambling over hills, without any direct 
road. I have been pretty well used to the hills, and my fellow-
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